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Use of deoxypeganine for treating schizophrenic psychoses 



Schizophrenia is a far-reaching endogenous psychiatric ill- 
ness (psychosis) which is accompanied by changes in think- 
ing, perception and behaviour of those affected. 

In the case of schizophrenic psychosis there may be changes 
in practically every psychic function. A large number of 
complaints occur which need not be of the same intensity in 
all schizophrenia patients. Basically, with schizophrenias 
a distinction is made between fundamental symptoms and ac- 
cessory symptoms . 

Among the fundamental symptoms, which are disorders caused 
directly by the schizophrenic psychosis, are blocking of 
thought processes, disorders of emotional life (affect) and 
drive, loss of reality (autism) and the so-called "ego dis- 
order" which is understood to mean the split experience of 
ones own personality. 

Among the accessory symptoms, i.e. complaints which may be 
developed by the schizophrenic patients in connection with 
the fundamental symptoms, are delusions, hallucinations, 
mannerism and megalomania. 

Psychotic patients lose their ability to intellectually and 
emotionally communicate with other people and to realisti- 
cally assess ongoing events as to their content and sig- 
nificance. What is essential is that schizophrenics do not 
think in a logical way connecting causes and effects which 
correspond to events in the real world. For example, 
schizophrenic patients may have bizarre delusions which 
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lack any relation to reality. Schizophrenics also experi- 
ence hallucinations, which usually are of acoustic nature. 

Apart from the mentioned blocking of thought processes, 
schizophrenia is in a large number of those affected also 
accompanied by serious emotional impairments and they fre- 
quently suffer from lack of contact and are afraid of deal- 
ing with other people. 

The above-mentioned symptoms of schizophrenia are to be 
distinguished from emotional disorders that do not only oc- 
cur in connection with schizophrenia. Among these "non- 
schizophrenic" symptoms are anxiety, tension, agitation, 
feelings of guilt, depression, disorientation and psychoso- 
matic symptoms. 

The types of complaints in schizophrenia and in other emo- 
tional disorders are very similar and can frequently not be 
distinguished. For this reason a catalogue with specific 
guidelines for the diagnosis of schizophrenia has been de- 
veloped based on the lack or occurrence of concrete behav- 
iour patterns which can be easily observed. Thus, according 
to the guidelines of the Deutsche Gesellschaft fur Psy- 
chiatrie, Psychotherapie und Nervenheilkunde (DGPPN) at 
least one unambiguous symptom from the group of symptoms 
consisting of 

1. thought hearing; thought insertion or thought with- 
drawal, spreading of one's thoughts to others; 

2. delusion of being controlled, delusion of being influ- 
enced, feeling of having done something - relating to 
body movements, thoughts, activities or sensations; 
interpretation delusion; 

3. commenting or dialogic voices; and 

4. continuing, culturally inadequate and entirely unreal- 
istic delusion 
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is necessary for diagnosing a schizophrenia, or there must 
be at least two symptoms from the group consisting of 

5. continuing hallucination of all sense modalities; 

6. thought blocking or insertions in the flow of 
thoughts; 

7 . catatonic symptoms such as agitation,^ stereotypes of 
posture; negativism or stupor; and 

8. "negative" symptoms such as conspicuous apathy, impov- 
erishment of speech, flattened or inadequate affects. 

It has to be taken into account in this connection that the 
causes of schizophrenic symptoms must also be distinguished 
from other possibilities of symptom development such as, 
for example, drug and medicament abuse, brain tumours and 
other neurological diseases. 

It is estimated that 1% of the world population suffers 
from classic schizophrenia, that is, from a form of this 
psychosis where the symptoms are so massive and unambiguous 
that there can be no doubt as to the diagnosis. 

The exact causes of a schizophrenic disorder are still un- 
known, but the chemical messenger substances which transmit 
the nerve signals (neurotransmitters) play an important 
role. In the past it was presumed that schizophrenia was a 
consequence of the overproduction of the neurotransmitter 
dopamine. Later studies, however, indicated that part of 
the signal transduction paths of the dopamine is overac- 
tive. It was proved, for example, that the neuroleptics 
used for treating schizophrenia cancel the effect of dopa- 
mine in the brain by binding to postsynaptic dopamine re- 
ceptors . 

In the large majority of corresponding studies a decreased 
or unaltered monoaminoxidase activity has been observed in 
schizophrenia patients as compared to non- schizophrenic 
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probands , which is in correspondence with the hypothesis of 
an overactive dopamine signal transduction path. By con- 
trast to the majority of studies, Lewine and Meltzer were 
able to prove a significant positive correlation between 
the negative symptoms and the activity of the monoaminoxi - 
dase from the thrombocytes of male, unmedicated schizo- 
phrenics (Lewine, R.J. and Meltzer; H.Y., Psychiatry Res. 
12\ 99-109 (1984)). Schildkraut and his collaborators also 
found an increased monoaminoxidase activity in the thrombo- 
cytes of patients suffering from schizophrenia-related de- 
pression (Schildkraut et al., Schizophr. Bull. 6, 220- 
225(1980); Schildkraut et al.. Am J Psychiatry 135, 110- 
112(1978) ) . 

Apart from the above, there have more recently been indica- 
tions from epidemiological analyses and behavioural studies 
which lead one to assume that neuronal nicotinic receptors 
(nAChRs) also play a role in the pathogenesis of neurologi- 
cal disorders, including schizophrenia. There have, for ex- 
ample, been reports on a decrease in nicotinic acetylcho- 
line receptors in schizophrenics, and especially the alpha 
7 subtype of the nicotinic acetylcholine receptors is re- 
garded as being relevant for a schizophrenic disorder. 
These observations lead to interest in allosteric modula- 
tors of nicotinic acetylcholine receptors, such as, for ex- 
ample, galanthamine, for the treatment of neurological dis- 
orders which can be connected with a change in the function 
or expression of nicotinic acetylcholine receptors 
(Deutsch, S.I. et al.. Life Sciences 73, 2333-2361 (2003)). 

Apart from the psychotherapeutic care, the pharmacotherapy 
with antipsychotics, predominantly with neuroleptics, forms 
the basis of the treatment of schizophrenic psychoses. By 
administering psychopharmaco logical agents it is possible 
to alleviate the symptoms of schizophrenia. Neuroleptics 
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can decrease tension and enable the patient to deal, beyond 
bis delusion, witb other people so that the prognosis is 
favourable for more than 50% of those suffering from 
schizophrenia. These patients are again able to integrate 
themselves in their social environment, and also to work 
again. Psychopharmacological agents are, however, not able 
to heal schizophrenia. 

Existing pharmacotherapies in addition have the disadvan- 
tage that considerable side effects occur. Thus, the neuro- 
leptics had a long list of severe side effects such as mo- 
tor disturbance, involuntary muscular twitching, dullness 
of feeling, tiredness, lack of drive, and weight gain, most 
of which, with the exception of involuntary muscular 
twitching, disappear after discontinuing the medicament, it 
is true, but the fact that these side effects occur also 
reveals that there is still a need for better pharmaco- 
therapeutic agents that have fewer side effects or whose 
side effects are not as severe, or by means of which the 
symptoms of a schizophrenic psychosis cannot only be sup- 
pressed but the illness even be healed. 

The object of the present invention was therefore to pro- 
vide active substances for developing improved psychophar- 
macological agents for the treatment of schizophrenic psy- 
choses . 

According to the invention this object is achieved by using 
deoxypeganine for treating schizophrenia or using deoxy- 
peganine for the manufacture of medicaments for treating 
schizophrenia . 

Deoxypeganine (1,2,3, 9 -tetrahydropyrrole [2 , 1-b] quinazoline) 
is an alkaloid of molecular formula C ll H 12 N a which occurs in 
plants of the Zygophyllaceae family. Deoxypeganine is pref- 
erably obtained by isolation from Syrian rue (Peganum har- 
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mala) or by chemical synthesis. It is known to the pharma- 
ceutical art from the literature and, in particular, from 
patent specifications • 

DE-A 199 06 978, respectively WO 00/48582, describes me- 
dicaments based on deoxypeganine for the therapy of drug 
addiction and drug dependence. 

DE-A 199 06 979, respectively WO 00/48445, describes me- 
dicaments based on deoxypeganine for the therapy of nico- 
tine dependence. 

DE-A 199 06 975, respectively WO 00/48599, describes the 
use of deoxypeganine for the therapy of Alzheimer's demen- 
tia. 

DE-A 101 63 667, respectively WO 03/053445 discloses the 
use of deoxypeganine for treating clinical depression. 

Based on its pharmacological properties, deoxypeganine is 
included in the group of reversibly acting cholinesterase 
inhibitors . The fact that deoxypeganine does not only in- 
hibit acetylcholinesterase but also monoamine oxidases, is 
in general terms known from the above- indicated publica- 
tions. The monoamine oxidase- inhibiting action of de- 
oxypeganine is in all of these documents described as a 
merely complementary action which is intended to reinforce 
the acetylcholinesterase-inhibiting action of deoxy- 
peganine, the latter inhibition being regarded as most im- 
portant . 

Because of its double mechanism of action, galanthamine is 
said to be intended preferably for use in the treatment of 
a schizophrenic psychosis, or for use in the manufacture of 
a medicament for treating a schizophrenic psychosis that is 
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connected with increased monoaminoxidase activity and/or 
decreased functionality (decreased activity or decreased 
expression) of nicotinic acetylcholine receptors, espe- 
cially of the alpha 7 subtype. 

Administration of deoxypeganine may be peroral or par- 
enteral. For oral administration known administration forms 
can be used such as tablets, coated tablets, capsules, loz- 
enges. Also suitable are liquid or semilicjuid dosage forms, 
for example as drinking solutions, in which case the agent 
is present in the form of a solution or suspension. Sol- 
vents or suspending agents that can be used are water, 
aqueous media or pharmacologically acceptable oils (vegeta- 
ble or mineral oils) . 

The deoxypeganine -containing medicaments are preferably 
formulated as depot drugs which are able to deliver this 
agent to the body in a controlled manner and over an ex- 
tended period. 

Moreover, deoxypeganine may according to the invention also 
be administered rectally (e.g. by introducing supposito- 
ries), inhalationally (by breathing in aerosols with de- 
fined concentration and size distribution of the parti- 
cles) , transdermally (by active agent -containing patches, 
liniment solutions, gels etc.), transmucosally (in the 
sense of absorption through the oral and nasal mucous mem- 
branes, with the active agent being released in the oral 
cavity by dissolution in saliva or being brought into the 
nose by spray solutions and the like) , by means of im- 
planted vessels (which release the active agent passive- 
osmotically or in a controlled manner by means of minipumps 
or the like) , by intravenous, intramuscular or subcutaneous 
injection and intracerebroventricularly . 
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In connection with the parenteral administration, it is 
with particular advantage possible to use transdermal or 
transmucosal dosage forms for the deoxypeganine administra- 
tion according to the invention, in particular adhesive 
transdermal therapeutic systems (active agent plasters) as 
described specifically for deoxypeganine in DE-A 199 06 
977. These enable the delivery of the agent in a controlled 
manner over a prolonged period via the skin to the patient 
being treated. 

According to the invention, deoxypeganine can be used both 
in the form of its free base and as acid addition salt for 
treatment; preferred salts are deoxypeganine hydrochloride 
and deoxypeganine hydrobromide . In addition, it is also 
possible to use salts of other pharmacologically acceptable 
acids, e.g. citrate, tartrate or acetate. 

In place of deoxypeganine, its derivatives described in the 
literature are also to be understood in a similar way as 
long as they are simultaneously inhibitors of acetylcholi- 
nesterase and. of monoamine oxidases. These include the 
7 -bromodeoxypeganine described in Synthetic Communs . 25(4), 
569-572 (1995), as well as the 7 -halo- 6 -hydroxy - 
5-methoxydeoxypeganines which are described in Drug Des. 
Disc. 14, 1-14 (199 6) and have the general formula 




7 -Bromo- 6 -hydroxy- 5 -methoxydeoxypeganine 
7 -Chloro- 6 -hydroxy- 5 -methoxydeoxypeganine 
7 -Fluoro- 6 -hydroxy- 5 -methoxydeoxypeganine 
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7 - lodo- 6 -hydroxy- 5 -methoxydeoxypeganine 

The deoxypeganine derivatives described in Xnd. J. Chem. 
24B, 789-790 (19 85) can also furthermore be used, namely 
1, 2, 3, 9-tetrahydro-6, 7-methylenedioxypyrrolo [2,1- 
b] chinazoline and 2 , 3-dihydro-6, 7-dimethoxypyrrolo [2, 1- 
b]<juinazoline-9 (1H) -on. 

The pharmaceutical forms which can be used according to the 
present invention for administering deoxypeganine may com- 
prise one or more of the following additives: 

antioxidants, synergists, stabilizers; 

preservatives; 

taste corrigents; 

colourants; 

solvents, solubilizers; 

surfactants (emulsif iers, solubilizers, wetting agents, 
ant if oams) ; 

agents affecting the viscosity and consistency, gel 
formers; 

absorption promoters; 

adsorbents, humectants, lubricants; 

agents affecting disintegration and dissolution, fill- 
ers (extenders), peptizers; 
release-delaying agents. 

This list is not definitive; the suitable physiologically 
acceptable substances are known to the skilled person. 

Deoxypeganine is preferably administered in a pharmaceuti- 
cal preparation which contains the agent in proportions of 
from 0.1 to 90% by weight, particularly preferably in pro- 
portions of from 2 to 20% by weight, in each case calcu- 
lated as free deoxypeganine. The deoxypeganine -containing 
pharmaceutical preparations used according to the invention 
may additionally contain additives, such as inactive ingre- 
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dients or adjuvants, excipients or vehicles, and/or stabi- 
lizers, in the amounts known to the skilled person. 
The dose administered each day is preferably in the range 
from 0.1 to 100 mg, in particular from 10 to 50 mg. It 
should be adjusted appropriately depending on the individ- 
ual requirements. 



